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Selection and preparation of DNA template:

Chose an exon-rich region of genomic DNA 300bp in length (>500 is better, and 3’ UTR sequence is fine).  Alternatively, cDNA clones or first-strand cDNA generated by RT-PCR can be used as template (see protocol “Oligo d(T) primed cDNA synthesis”).  cDNA templates are recommended for genes that have only short exons.  

Design primers to amplify this region (ideally 18-20mers but a bit larger is OK; Tm should be at least 60°C); include at the 5’ end of each primer a T7 polymerase promoter sequence.  I have used the sequence TAATACGACTCACTATAGGGAGACCAC where the boldface G is the first nucleotide incorporated into the transcript (promoter underlined).  This works fine, but for better yields Promega recommends adding a few bases 5’ of the promoter sequence (
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); I have not yet tried this to see if it is an improvement).  To prevent amplification of double-length product (where PCR products cross-hybridize via the T7 sites and form megaprimers), keep the elongation time short (≤1 min/kb if using Taq).  A 100µl rxn should produce sufficient product for RNA synthesis.  Purify rxns. over spin columns to remove primers and dNTPs.

RNA synthesis:

Use .5-1 µg of T7cDNA per reaction. Assemble the following components:

T7 cDNA

20µl 5x Transcription buffer (Promega)

10 µl DTT (.1M)

20 µl rNTPs (2.5 mM each)

2 µl T7 polymerase (20U/µl)

2 µl RNAsin (40U/µl)

ddH20 to 100µl

Incubate at 37 for 2-4 hours.  If desired, remove DNA by adding several µl of RNAse-free DNAse (15’ at 37C).  This is not necessary but could prevent the formation of extrachromosal DNA arrays when the dsRNA is injected into the gonad.

Phenol/CHCl3 extract and precipitate (.1V DEPC-treated 3M NaOAc, 2.5 V EtOH; freeze at –80°C for at least 15 min. and spin for 20 min. at 4°C).  Bring up in ~30 µl DEPC ddH20, incubate at 70°C for a few minutes to melt secondary structure, then let cool slowly to RT to allow reannealing of complementary strands. Spin RNA for several minutes then aliquot 3-5 µl into individual RNAse-free tubes and freeze at –80 (I use each tube only once).  Take a spec reading to determine concentration; reaction should yield ~50-70 µg of dsRNA.

Injection:

dsRNA should be at 0.5-2.5 µg/µl; if not then dilute.  Spin down dsRNA for a minute or two before backloading needles.  Inject into one arm of the gonad.  Otherwise animals should be injected and allowed to recover as for DNA injections.  

Soaking:

Dry down RNA and resuspend to ~5µg/µl (this is gene dependent).  Add .2V of 15mM spermidine (from a fresh aliquot—spermidine is unstable in aqueous solutions) so that final concentration of RNA is 4 µg/µl and spermidine concentration is 3 mM.  Total volume should be several microliters.  Place RNA in inverted, excised lid of Eppendorf tube that has been placed on an agar plate (for humidity).  Add RNA drop to center of lid.  Pick worms into drop (bacteria in RNA is OK).  Alternatively, wash worms from a plate, concentrate by allowing to settle, pipet (silanized tip) into eppendorf lid, and wick away water with bibulous  paper before adding dsRNA.  Soak overnight.  Remove worms to individual plates the following day.  Appearance of phenotypes varies for each gene.  

(notes)

-do two restriction enzyme digests of plasmid, one on each side of insert to ensure that only insert is being made into rna

-run digests on gel and gel extract

-ppt after gel extraction before doing t7 polymerase rxn

-after both rxns are complete mix both before annealing rna

